Noninvasive assessment of cell proliferation in ovarian cancer using [18F] 3'deoxy-3-fluorothymidine positron emission tomography/computed tomography imaging.
Positron emission tomography (PET)/computed tomography (CT) imaging of suspected new and recurrent ovarian carcinoma was performed to assess the relationship between [(18)F] 3'deoxy-3'fluorothymidine ((18)FLT) uptake and histopathological tissue markers of cellular proliferation (Ki67) and thymidine kinase-1 (TK-1) expression. Six subjects were included in this pilot study. Subjects were injected with 5 mCi of (18)FLT prior to a planned surgery and then scanned on a GE Discovery-ST PET/CT scanner within an hour of injection. Regions of interest in tumor and control tissue were identified on the diagnostic CT scans and marked for later surgical biopsy. Surgery was performed within 2 days after the scan. At the time of surgery, the regions of interest identified on PET/CT were available to guide the surgeon to the tumor biopsy sites. Tissue from normal ovarian tissue control regions was also sampled. (18)FLT uptake in tumor and control tissue regions was calculated by measuring the maximum standardized uptake values (SUV(max)). The excised tumor and normal ovarian tissue control tissues were analyzed by immunohistochemical staining for Ki67 and CD34. TK-1 messenger RNA expression was measured by real-time polymerase chain reaction. (18)FLT uptake (SUV(max)) was higher in malignant (mean 4.85/range 1.7-8.8) compared to benign (1.65/range 1.4-1.9) and normal ovarian control tissue (1.12/range 0.6-1.5). Mitotic index, as determined by Ki67 staining, was higher in malignant (18.89/range 11.97-27.19) compared to benign (0.59/range 0.23-0.95) and control tissue (0.45/range 0.06-1.20). TK-1 expression was also higher in malignant (35.52/range 5.21-106.62) compared to benign (8.71/range 4.74-12.67) and control tissue (9.79/range 0.85-39.46). An increasing trend between (18)FLT uptake and Ki67 mitotic index is seen in malignant tissue CD 34 staining between malignant, benign and control tissues was not qualitatively different. An increasing trend between (18)FLT uptake and Ki67 mitotic index is seen in malignant tissue. Additional studies will determine whether (18)FLT PET/CT is specific enough to distinguish between cancerous and noncancerous cells and to assess its role in ovarian carcinoma patient management.